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(54) mmay^mi mmmmmm 

(57) [S*^] 



1 

[0001] 

'\ii5xr/mmnzimx\^i>fzi^. Ms,, sm. mm^ 
^mmnm^mb ixmx'fi^ttuz. m 

i'y:^hi^Mmm^^hii-tixh^mx'$)i. 

[0002] 

(J-MT^nS-EVOHtJj-^-r^ii:*''?)!.) 
tte<j5SJS^3¥tt$, UJSfttt. mttf;® 

ti, ^i^t,zmm:^xi,zMti^-^uTmm^^fz)^^z. # 
L. xmmnmt LxM.itmmz<^r,mmmm 
[0003] ctitxEvoHiz^m'&in^t^mi 

^mmit*m< . m^nfv y Ym^za^h^mpr^^k 

<7yitm\ n^(r>y'vyYMzi:hmBMihhm(r>m. 
Wm*&Mm I < m^j:hhf.z 0 . ^BM*<:^§ < i&T I 

xmii^Kmmmmmm^mtam^K 
[0004] -n. ?m.mzf&hfzmmmm-^mi. 

7i^Vo-h'Jji—y^'J:iiy-x^\yy?hm 
u-h. yi^vy^i-yT'Uyi'iy-vmiizMLxmmm 

&V!it(Dmmii. s.-^i,zx-oX7tcommcDm7bm^ 

lXLtvmi>'y^j:<^j:\\ 
[0005] 

[?|HJiAW^LJ; 0 ttmm] W^ii, C<7)J; 0^ 

^tirmt-ri>ij<^X'$>i. 

[0006] 



2) !ttM¥9-24 9 7 82 

2 

\tiij:v^mmzmiii::ti^iiii, ^^mizmmt 

[0007] xf-b-y- e:z;PT;l^ 

m^mm^mrnx'Sy^x. ^'r>mmmm^m 
10 [0008] ^wmmmmmti , ^wmiz 

ti^^Xm^^htil. X-i-uy-h'-fV-TJl-a -jv^im 
^#:(EVOH)(i. xf-lxy^^-$;{^-2 0~6 0^:;l^ 
%X'h6comtt<. iOIJ^ b<(J2 5-5 5^;l' 

%<ri&mx-h I. . xf - yi^t^iii 2 o ^fU%ii}±m 
^t{±, E V o Hco^mis^mmmMm<nfS,w<^k 

oucDm^mmMt&:itm-^icr)xii}tL\^\ - 

x^U->'-^i|^:<,>'6 0^;U%OTO;^(3ii. EV 

0Hcrmmx'h6:^x^-^u Tmmt,zmtLh -^xitft l 

20 V^. S/^. ^yl^h-^yryi^x (iSffi: 1 9 0°C. # 
fi: 2 160g) {il~30g/l OininT*)S^:i;*f 

[0009] A^A^SE V0H£7)MjiJ-)£ii:tftRft^§n 

iiycox'it^j:< . mm. :c-^uy-^mii^)Vim^ 
m<^xi- V y -i]lvif^ym^-)\^%m.^mmm 
i^fix\^ijmx\ iry^tt^iimmifii>fih. mi 

iJ\ :ci-uy-mmt'-;l'*t^^^i:MtrziiT!V:f) 'J 

X'-yy-itt ?>^tizxh:fy\ $)h\^±a-)vt i^mm 
30 coi 0 ^j:mumm\^x'mm.m^x^yitth ; t^t'tc 

y-:fi)i7f.ym^-ji'mm-^^^kixii-sm. m 

[0010] E VOH;i>Xf-^y-^;P;)fyift'x;U^ 
40 [00 11] ^t5EV0H(i, xf-U-»t^)-JoJ;l/h':^ 

MtCc); ^ . ^mM<^mmm^ ti^j:\'^mmx\ ■ ra t 

L-y. 1 -yry^O^tl^^ ^ ym ; ;<^;Hi":i;Px- 
x^;l/fx;i/x— r;U, t -7■f■;^t'z:;^x-T 
/HfcOh•■r.;^x— r;k^ ; r 'J;i^ryi/3-;k ; t'-/i^h 

mi^lX^^Xi>X\.\ 

[0012] *%BBtfc(tl.^lffiJta-^^ST{i. 
^ilS:a;?hSi: LX^l^'-:>d\L.M'k\Hmz1^-t^Zb 
50 $r!f$*St-ri>. iiTC^od'i^fltti;*-5;?.K^iag 
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■^ii. i'p-t-m) /m^m {mm) m^x-h tz. •dmcr>^^mb^rL\,zw&-fm'¥<^'it'mm\L 

m) /mm (mm) . dm i^m) /^m tc>i>\,z\±. dmm^-^^uzi^mm^<ri^-^i<z 

{'¥mM) /imm imm) trMd^m (^i-m) fcv^-c. 'j'-M.<r)§r'sm<nm.-^-&.s^m^i^mmtfzii:/ 

/WKm (WbTji) /wmm mm) ^mmxh o , yyhmt ixim-ri^ibmt u-^t^^mh. ^ 
4mm^<^m^izii. mm. /m« lo 'sm<^M^^mmm±. ^^^izm-mm~m^^ 

m (ft^raJi) /r/Ai (f^mm) /mmm {m.m) <^ ^2\mx±.-^-fh^m.m'h'o . mm. r^^jm. 

[0013] ^mico^Mm^m-^im^f-cozfAMcom /t-a -ju. ;>< ^ y /i^r/p-n -}u^crpfmmT)i'^ -/i-t 

^^m^Wbbxii. mm. Tj^vy^'jjiy. -ify-<y /i/ttoxxr^i^; y^/vm, 'rvy-^)vm. ■ivy^)v 

ri-y. y'^=Jx.y-^ vri^y^-^^w. -if J no -^u-i ym^(n'J:f])iTt'ytkbmi<nmm7)Va 

ix'xyJtS^fi^^rt'co^tf^i^'xyj^S^f!^, fS^tfSi^x /p, yyl^BS;^^' y;K e^Kry;P-. fi^K;''^ 
y^M.-^i^cr)7mma^. xf-i^y-rofi-y^^a-^ 20 y/K -^v^ym'JTViv. y9ivm.i>7^))V. "fvy 

Wti:iLcr,itV-y ^yikdJx. ^y y/H^XXf-yl^^ ;?;l^K^;^ry;k ^y7:5';L'Ki^"ry;l/, -^'Kc^^Ky 

i;W;5'y;i^^d'A, -•ify:t;t';<fV>'P^-tfy. iiiir^ -ify, xf-u-y^'yr?-;Pi/ (^:?) 7i?yp-h, y 

ttx^xhv-. xf-i/y^r^^yv-Jta^|^j;5^t' r^'yi— ^^^y=Jdt- 

tmft^fi. :iixtyi±m^tz\±2m\^i}LX'mm^fi jwj (^^ ) r^' yv- ^ri^. Mie 

^X'h. T^'hV'^-dl,^ m.i^:^y^m.^^ttz soffli§ ri>- T:?yv-hj (i, ri/7^ijv_ 

[0 0 1 4 ] r^? ')!v^dA^B^^^hm^xm\^t:, hit. mx-h. mm.^m?^^h'^x{yWi\^htih, 

iii>79')imx.xT)\^bLx\i. mm. r^v^m f^x-h. ;><^i'V)m7UMmi,zm\:^hti^. tztz 

y(i-)V. r^yyi/Kx^;k, 79^)imy'a\^)v. r-^ l. $''^^<r>m^>&:S^mw<^m.-t)^^^^'hb . dM.bL 
^)my^)v. 7^^)m2-aii-)v^^iy!v. rj?y 30 x(r>'m^m^'^. w^xiimmmmmmcom 

[00 1 53 7^ ^^Ji^tf^i/xy^fi-^ 2r±jig^t-r§#**^^Mv^|.*^(c(S. -^iig^^^i' 

^mM~fttz>hcr). it LT. 7^' y;^K7;^^/^xx V^ht^^ltC^yVYi^b Lxmmhfz)^. &-fLh 

^<7)m^i,zh\,^x . ztihcr>±is.^m[-<^sm^<^m^ [0017] :$.^mi,zii\,^xm^M^mjiz^thfz!ibi,z 

^^Rm. imiziiitxi^m-^^-^tizbiK'^^h. m-^tim^y=j;^fim^mRiiibLxii. mm. 

^m^^^ni>ims^m'&(?)S^mi^bLXl,i. ^^^y;P^xf-;K 
;i^K^f-;k ;'<:^':7y;Hsxf-;i/, ^^^yypifrnh" 40 ^robvi-, ;^^'i?y;Pi?7'f-;i^^co;<^'i?y;PK7^t' 

y;^SA.df>'y^. ^:?^y;l^K2-xf-;k/vdfi^;^^ ^ ^^'^ y;l^gE7^'vy-f;l^^(0fl§S'i'1§S:^r 

:?:?y;HS>'i?n>\^>';K ^iJ-? y/l'S?^:7f-/l'. ;^ tl.^^':? y;l^S?xxr/l' : ;<^'^'y;PB?7xx/i'^co 

^'^'y;i^KT>/i', ;^i5'^y;l.!lKf-V;K jtf'i'VJl ^^m^^'th^-^^^})Vm:^y^^)V: x-f-\yy^ a- 

M^^'^ri^/K ^^^y/l-®t7x-yi/, ^99^)ivm ^'^!VX^Vy'^ommik'^~M^-^^;7^^)u-V 

<y=jju. y ;^K^7 f-;u, ^ ^ ^' y yk^^ y ^ y /i^Ai^j^^ni. , Z.Kh<ny 'Jij}Vm.'hm-m^ 

)v-m<^^9^^)jvm^y.^)V;y.=yvy. a-^f- mjiTt. mm.im^-kmxhm^.^htii,, n 

)i'X^\^ym(rm^mM-)V\t-^% •, 7? y n-h yyi^ i Lt^5x;*r;Pa^'(4*ftfti^t LTfi. y^^^^))^ 
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[0018] :^^miz}3\^T$'Smm^m'fi^m 
[0019] mtm&^mi^(Dm-^mMim^^ 

i/T^^-hS (-NCO) . i/Jl-TT^^i^iVm^xt'com 

mtt hXo ^M^j: }£mW(ytit , 
[0020] icn^mWi. (:<9)T9 'J;US?2 - 1 

;^-4-t Hn^i'-2-7r>', h^y:^-4-bK 

yL-^y v-i^Vl-x-ryk 3, 4-X;K^v7'f-y, 4, 
5-x,lfdfi^'<.i^-?-;K;<:?) T^'yU'-b. 10, 1 
1 -x;l-°^>">y-r>';M^'^'yp-b. p-^yi/i/ 

;Pxf-wy#<ox,-tfdf i/^-ir«^tt-(t;-^ti ; r^? y;u 

-^v^ym.. i^Vyuym. T-^i^^ym. :^f^y 
^i'lyy'?ny^(7i:^)i-:!f^ym^Th^. ^rJb\ 
IllawiSil ^i^ U9) T^UU-hiit. r ^'T^' y 

[0021] ymmmLxKmrn, l < i,mM'&^^ 

^ sis-r § fzibcr)S^m±mzn lt o. o i - 7 5 m 
m.%X'hithtimtL<. 0. 1-4 oafi%r*)^ 

J; ^ ^: E vo H t Ojifaife^ftli-mfKfte'iflg*^ 4;c 



(4) !ttll^9-24 9 782 

6 

■mib IXii.. i^^"? ^))Vii)Vi^^y^t-y^)Vmi? 

[0022] %mm&^-^m.i-ij'mMzn\jxK^ 

mmm\mmxhmmm'ii(o-!i^=Fm±.^z^ 
•t^c^mit EvoHt(r>mmm]$.m<r)mizi3 
V ^xtmmmi)m e v o h t^coAimmiziti l x mmmz 
10 mtniiK ttdii^^m^^m^L%m'oizii 

[0023] mm^-A^m.^f-i^zm^ d-As^o-^s 

ii5 0~9 0aM%<7)JEHrtt'ibl.>Ii:*%4Ll^, :r' 

b mmmM-^rnkT^^-^y k y >-i/tt*^'ffiTt-i. . 

[0024] ^lfl!jt*^S^<?)a-? 
IftCtill^Sii^l^T&i. 0.0 3—0. 5/>inii7)$e 
20 Hrt-C'3^§C:i::^Wi tV^, 

[0025] :^m^zin-fimm^m-^miL^^wm 
tifzi^(nM.-^mi,z-o\^xi±. mzmmi^^j:<. mi 
{f. mn<Dmitm-^mizmtizbiz^r), 
mmm^i^^'f-imiziu ; b t^mm „ ?L^tfi^s 

y . 5 >> y /p^/i^^T:? ywcnmmmmi -mizf^t 

xm^lZbiim^. ^fc. ¥UM^fA. 7Kyv-7 

30 

[0026] ^^HJi^iinrMSMlJSiBiltfclt-?. E V 
XA'yrttC0M^rt:j3V>TffiilSjSA^^> 5/9 5—9 5 
^3<$tL|,^, 5/9 5-7 5/2 5 COKHI^IT'S)^ 

i i *U 0 i t < , ^ , A' y 7lt*^iaKtiS* 

^tl-l.:^^. 2 5/7 5-9 5/50i5HrtT-S)l.^t 
[0027] ffljsa^ft^ li, x^lx y - h'nyL- 

3^-1 Mm (om^i^'^mi'Fmx'^Wi lt v ^ 1, ^ i 

xmELx\>^xi>mL^i^\>\ ttz. mmmm'i'n 
§'mmmm'^mTi±^<^'j'^^j:< b ^-^a^e voHt 

[0028] ^^mcom^mmmma. mm. 

±lacox^Wy-b'^;l.7;P:3-;l^^R*a-^#c, 
50 tciO^^it^^t-fii,, c:ii^,^>l^-r^:^SiLt 
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asffl \^^tix^^i ^^(Di^m 5- mmt izt 

mmizii*)^mi wt. mn. ^mi mi m 
m\:^xmni2 0 0-3 o o'c^^m.x-mmmtix 
X'^h^mmmm-^mi'fii. x.i-vy-\i=.)vr)v^ 
■^hmmm<r>ti^wx'h^i)K mui. mmz^m^ 

[0029] if%m(Om.UzMLXU-k-^Wj:'S:'m 

mfL r ti?^^. --m.i.zmm-^mzm\-^hixh hco 

i-tf. ±ymmcr>hhy X.J -)m. tFodfy:/^. 

7 X - ha^o 1 a* Ac ti 2«uLi:^ wi, ^ t a^- 
tfijR-s. s;^^. ^^hji^^ffli: tTJi. mm. #ao 

[0030] -mm(nmmmmm.mzii\^x 
mmm-^mt=^-m±i.zmm.L^j:\^^ thhh 
*\ mm^ii^t Lxmrnmrnzmiixm. Mas 

fiSje. ffHiJ^yg. 7"o-BK}g. :^uyv- 

^mmm(oim(r»mmi,zX'>x. fumcoi&M 
mzmmti^tiiK'^h. 

[003 1] 

mmm] mz. :^wn<^%mmi^i-iK :^WMit^ 

&!^ttffi(i<>:tC7i^1::^ ( 1 ) - ( 5 ) T«J^L;t. 

( 1 ) mmi5Xi/8o%wmm:f] ■. Mmmmi 
m\.^xmimm(^yyKji'mimt^mmL. 
mm { BmmmmA g 5 o o o ) ^rfflv^xajs uz 

5 0 cm/mi n) , 

( 2 ) r-f ^7 hmmk^ mfmmm\>^xmm>^ 
^mmi.. J IS K7 1 ootcJ^tBLtr-f v'7 hif 

{ 3 ) ;5'xA'ijTtt : mmmmm^^x. mws^&x 
•9 2 ori^v^iaffi^ffTCrruxiSj^LT. i?§ 2 0 0 

:^mmm'^m. (m^mm. ^gtr- i o j > 

V^Ts KS^ffi2. 5kg/cm2 . ia«3 5°C(7)^m= 

(4) ;!y5X|s^}aS: DSC (;<h7-ttS^ TA- 
4 0 0 0) im\K ^W^SL 1 Or/m i ntO^ff -CS!! 
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X. mmmmizxm&irz. 
[0032] (^jtM 1 : mmm^MLTmrn- 
1 ) mmnm%T. mifm, m^a^mT^-y-i 
^Lfzm^^^z. mme o omm.^. futmt lx 

<^y^ y )i^-f)i^-3>-ymi- h U 't? A 0 . 1 6 BilSSiJ 
Xv:x-fT'J>mi'hU'^M.2.imSL^i:Ml. 7 0 

X. U/PS7f-yH 5 oaaai5j:i;;"^f«^«M-& 

10 Ml. 3 o^^mwLtzm. ^/i-yf^v-mmA 'j 
0. 1 ssfigp^jB^-ra^^ntet/i. 4i)$rBm, ;^ 

[ 0 0 3 3 ] i^V^T-, #J^ixAc^^a-^ft7T7^Xtc^ 
;l'J^-^VZKli;<^y'>A0.3fififP^JP;i7tf^, 
|J;uB?;<f->'P5 0*»g|5Sr}STo- hi 0 2SjrBlW 

t ST Lfc , jsmra, 7 0 °ct:\ ^i^izso 

T Uz . 5-r -y ^ ;^(?)?K^Si± 0 . 2 3 mT' 

20 ztii-2 0'ci,z2 4nm<^mLxmm-s-^rz 

a, «mifi!l$:JXOtiiL. 8 0"C£7)Sft7KT'3llia?^Lf^. 
$^>(::. 5 0"Cr2HliIMjE^MtT. ^JHfiigS-^^*: 

[A - 1 ] Irfl/::. tf'^ixfc^l^iM^Wi^ 
[A-1] a. T9U>my'i-}ii±^»t-ti7^^j 

ll^zfM. (Tg = -54°C) Srf^lirt. ^U^^'^'U 
/Vi^J'^f-zP (Tg=l 0 5°C) S:a^JSi'l-Bi:-r§i&^ 
go. 23/zmc7)2 Jl«jt<7)fii^ fft o , 

[0034] (^^^j2 : mmmM.-^ML'f'<r>m^- 

2 ) rt- h^U~r{zm^y^2 0 OgP. ?L€ffli: LT<^ 
30 Tt-l^-^ y®-fhU'>A4.0*4SS. oy;tfiJvh 

;kAT/i'T t h'-^ h y '>A;^7i/*df i/i^- b ) 0.26 
TaagE. x^^y>''75>'M^:^^y'>Ao. i 

3 SMSBio J:{/es^-fc 7 7[<fli^^j 0.008 fisa?- 
tta^^. mT. M^S^L=5:*^'^>5 0°Ct#aLfc, 
3 0^^^. y^i^'xy8 0Mg8^Jp;c, §^.tC3 0^ 

&X\ ^>^yj\^ ^•D>^°-:t^i'KO. ia4SE?:3Di- 
-Cfi-a-&lli!6L/i. 4B#FHm. ;*"x^avhi?-77^- 
X'i^m.Wi^-t^Xfm^fifz Z 1 5r?ilg L/C . 
40 [00 3 5] <Xi3, #<bil-tm^#:7^7^'X^. m 

rzm^mz^L. 7 0'azm&Uz. '^i.;t^ 
v-^mu^Ao.imSimmirzm.. x^^^jiv 
m^)i2 ommoii.v^xi-V'ybmM^ffyWL-^m-i: 
STo- hii'o 2mm-'nxmv Ltz, mrmim. i 
o°cT\ ^t^\,z3o%mx>Wf. ^m.m'm^ 

tifzZ t ^m^LXM^^mi Vfz. '^i^tifzyT 7 
xmil-mtO. 1 SumX'h'^'tz. ;ix5r-20-Ct 

2 4B§ia/$aL,T«m$-ii-)tf*. mmiWL^w,L. s 

50 0WS57f<t'3[lia#U>:. $^>t, 5O'CT-2 0Raj« 
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!mmtx. mmm&^t¥n^ [a- 2] mtz. n 

A {Tg = -1 0 2°C) <7)|*l«S:*t, ;<^'^'U;H!;^ 
^tV^:±.fS.'^ft6WWm (Tg = 1 0 4"C) 

[0036] {^m3 : mmm.^MiFi'mm- 

AXjV^t^^-^l—h) 0.2 6 7SSgP. X^V^xT 

xx/m:^ -^A 1 . 2Ma5^f±a^, mnr. m 

5fi*SgfcJ:t/y;?>^xy7Ca*li|5S:JP;l, $4>t;3 
O^Ft5;so?^^«5tL5r*>'^>Mff^^«t/c. »:v^t\ 

[0037] mz. n^iitiM^m-T-y^xi:. mm 

tzm-^mz^ L . 7 0 -azms^ uc. $ ^> . 
yzKK* y '^A 0 . 2 BMMM^Mifzm.. rJ'^ y 

t - Hr>;M;l/;^r^'>'0 . 2aMa«oM^ftS:}aT 
p- h J: •? 2 fg WT)iSr Lfc , ?®T*^Tf^. 7 O'C 

x\ ^i:>i,z3ommimif. mRmnm-^tifz 

^fW,tO.\5u.mXh-^tz. C:^lS:-2 0rtt24 

^tT. ^mmm^mt'f la- 3] srft/i. f#<^ti 

[ A - 3 ] ii. y^j/xy^ifiS 
^h-rS^/xy^d'A (Tg = -9 7°C) <7)(*]B^* 

g=l 04°C) Sr^m-fe^SO. 1 3 p.ifv(r>2mm. 

^n^xh')fz. 

[0038] {^^^j4 : ^mWinm^MLT<7im^- 

4) y^' =JJLy8 OMRUcoij^hDifZ^ y^'xxy4 0 
l. »:{c^^'^'y/i^S^f-;i'2 0Sagpfcj;i>'xf-U'y 

5fi4gi5c7);t).;b'3tcxf-i^y2 5mM.mmifcm 

i^xy^zfA (Tg = -8rc) coi^BSr^TL. '+ryx 
^i^yjrssffM^'h;! (Tg= 1 0 o°c) t-r-^Si^fi 

0. 1 6um<r)2mmm<^mT [A-4] 
[0039] (^mS : ^lfllitfi-^«4^c7)S?ji- 
5 ) Ti' y;H!yf-/H 5 OSfiS^T^ y;H?x^;l^ 
150S«t^t. y^i?y;HS^-f-;l'5 0fi«a5$r 
^^'^ y/l^K^f-zM SMfiSBfeilXT^ y;l^S?x^;i/ 
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LX.r^*J ;l/Kx-f 1 1 S T y if A 

(Tg = -24"C) cort/iSrWL. p<^?' y;^K;<-f;^ 
^±E*t-r•g.ll«s^^a (Tg = 1 0 5-C) i^-th 

[0040] ( 6 : ^Slfjta^^Si'iOilit- 

6 ) r^' y ;ug?7"f-;i- 1 5 oaigpco*'^? 0 (c. t9 y 
^j!iDx./t£[w±, -&^Miti5i«tLT, r^y^i^Ky 

10 ■I.T^'y;l^5S:^'A (Tg = -3 8''C) 

col^iiSr^L, ;Ky;<:$'^'y;L'K;>{f-;P^«Mfii'|-S 
(Tg=l 0 5°C) ftlW?-m.2 5umcr)2mm 
Jt(7)a^ [A- 6] Srf#f^„ 

[004 1 ] i-^mi : mm'm-^mL'f-<nm.- 

HtLfcS^Ht. ^S*6 0 OfifiSB. ^itmb LX 

j;i>'xxTyyK:>-hy'>Ai.7aftsg?rjpi. 70 
'aztmhx^-^zmm^'^fz. ixv^T-. inram^fev^ 
20 x.T9^} /umy^f-ji- 1 0 0 SMSu. r y ;p-^xf-;p 

y y 2 . 0 stiiP?: Sni. . 3 0 M¥ L/if^. 
^;Wyz^fiK;!fy'>A0. 1 5AAS^mixm-^ 

mm<xmm^tifz^ t mm irz , 

[ 0 0 4 2 ] i^V^T'. mtifz^M.-^m'T'y^'Xiz^ 
fV^^VZMiM:^'J'yM,0.3mM.^^Mltzm. 

^^yyL'K^f-^i-eosagis, ;<:?^y;i'^2 osasfc 

J:y3llB^I6fJi: LTcOn-?|-^'f-;P^;k;^r^'y0. 
30 l*MSEcoii-&?55^?STn- h J: 19 2^WiMXm\. 
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(54) THERMOPLASTIC RESIN COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermoplastic resin composition excellent in gas 
barrier properties and flexibility by mixing an ethylene/vinyl alcohol copolymer with a specified 
multilayer structure polymer particles. 

SOLUTION: This composition comprises an ethylene/vinyl alcohol copolymer and a multilayer 
structure polymer particles in each of which the outermost layer is a rigid layer, and a rubber 
layer is present inside it. It is desirable that the multilayer structure polymer particles contain 
functional groups (e.g. hydroxyl, epoxy, isocyanato, carboxyl or acid anhydride) being reactive 
with hydroxyl groups or having an affinity therefor. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is flexible and relates to the thermoplastics constituent which was 
excellent in gas barrier property. It is useful also as the tube, the tank, or the bottle for agricultural 
chemicals for the fuels (gasoline etc.) with which shock resistance is demanded while it is useful as 
wrapping, such as food, physic, a medical equipment, and garments, since this thermoplastics 
constituent is excellent in a mechanical property, gas barrier property, and flexibility. 
[0002] 

[Description of the Prior Art] eonventionally- t^^^ may be 

called EVOH below) was excellMt in a mecKa^^^^ 

^ardness, abmsion resistan^^^ oxygen gas is still higher, it:^ 

|ias built the applicable field characteristic as various wrappmg:>However, ifit sees a^ ^ 
^ingredient, it is inferior to flexibil^ 
[0003] As a technique which gives flexibility to EVOH until now, the approach of blending olefin 
system resin is proposed. However, originally EVOH and olefin system resin have low compatibility, a 
certain kind of mechanical engine performance cannot be spoiled remarkably, or transparency falls 
greatly and the moldings by the blend object of both for the poor dispersibility in both blend object 
cannot offer a satisfaction **** thermoplastics constituent. 

[0004] Although the multilayer-structure polymer which was excellent in flexibility on the other hand is 
used in order to improve shock resistance in recent years to acrylonitrile-styrene-butadiene-rubber 
system resin, a polyvinyl chloride, polymethylmethacrylate, a polycarbonate, polyacetal, polyethylene 
terephthalate, polybutylene terephthalate, etc., the conventional multilayer-structure polymer and its 
constituent are [ gas barrier property ] insufficient. Moreover, there are not few constituents of a 
multilayer-structure polymer particle and other thermoplastics constituents, also when the description of 
the original resin disappears by combination. 
[0005] 

[Problem(s) to be Solved by the Invention] This inventionJs-the:basis-of-such-a situation and,^^ , 
.offering the nWre^^^^^ 
gas barrier property which EVOH has ? 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that this invention person etc. 
should solve the above-mentioned technical problem, a header and this invention were reached [ that the 
above-mentioned purpose excels / constituent / of EVOH and a multilayer-structure polymer particle / 
thermoplastics / in gas barrier property and flexibility, and ]. 

[0007] That is, this invention is a them an ethylene^vinyl alcohbl system 

copolymeriand ajiiu^ polymer particle, and it is a thermoplastics constituent 

characterized by having a rubber layer inside while this multilayer-structure polymer particle has a hard 
layer as an outermost layer. 
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[0008] Hereafter, this invention is explained to a detail. The 25-55-mol range of the ethylene-vinyl 
alcohol system copolymer (EVOH) used in this invention is % preferably [ that ethylene content is 20- 
60 mol % ] and more preferably. When ethylene content is more than 20 mol %, since the 
decomposition temperature of EVOH becomes quite higher than the molding temperature of a resin 
constituent and the pyrolysis of EVOH at the time of shaping of a resin constituent can be controlled, it 
is desirable. On the other hand, when ethylene content is less than [ 60 mol % ], it is desirable at the 
point that especially the gas barrier property that is the description of EVOH is excellent. Moreover, as 
for a melt index (temperature: 190 degrees C, load:2160g), it is desirable that they are l-30g / lOmin. 
[0009] Especially the manufacture approach of this EVOH is not limited, it is the approach 
conventionally learned in ethylene-carboxylic-acid vinyl system copolymers, such as an ethylene- 
vinylacetate copolymer, and the approach of saponifying is mentioned. For example, EVOH can be 
manufactured by being because an ethylene-vinylacetate copolymer being saponified in a hydrocarbon 
or a solvent like alcohol using an acid or an alkali catalyst, or saponifying in the state of melting within 
kneading equipment like a roll or an extruder etc. In addition, as an etiiylene-carboxyUc-acid vinyl 
system copolymer, it could be manufactured by which approaches learned conventionally, such as a high 
pressure process and the **** method. 

[0010] When EVOH is the saponification object of an ethylene-carboxylic-acid vinyl system copolymer, 
at the time of manufacture of a resin constituent, in the point that generating of the gelation object in the 
time of shaping etc. is controlled, whenever [ saponification / of a carboxylic-acid vinyl component/ 
90% or more of] is desirable, and is more desirable. [ 95% or more of] 

[001 1] In addition, although EVOH has an ethylene component and a vinyl alcohol component as a 
main configuration unit, it may have the component which is the range where the purpose of this 
invention is not checked, and is guided by request from other copolymerization nature monomers, such 
as vinyl ether; allyl alcohol; vinyl trimethyl silanes, such as the olefins; methyl vinyl ether, such as a 
propylene and 1-butene, ethyl vinyl ether, and t-butyl vinyl ether. 

[0012] The multilayer-structure polymer particle in this invention is characterized by having a hard layer 
as an outermost layer, and having a rubber layer inside. Glass transition temperature (Tg may be called 
hereafter) expresses a polymer layer 25 degrees C or less as a rubber layer here, and expresses the thing 
of a polymer layer with Tg higher than 25 degrees C as a hard layer. Even if the multilayer-structure 
polymer particle consists of two-layer or three layers, it may consist of four or more layers. In the case 
of two-layer structure, it is the configuration of a rubber layer (main layer) / hard layer (the outermost 
layer). In the case of a three-tiered structure It is the configuration of a hard layer (main layer) / rubber 
layer (interlayer) / hard layer (the outermost layer), a rubber layer (main layer) / rubber layer 
(interlayer) / hard layer (the outermost layer), or a rubber layer (main layer) / hard layer (interlayer) / 
hard layer (the outermost layer). In the case of 4 layer structures, it is the configuration of for example, a 
rubber layer (main layer) / hard layer (interlayer) / rubber layer (interlayer) / hard layer (the outermost' 
layer). 

[0013] As a polymer desirable although are not regulated especially about the presentation of the rubber 
layer of the multilayer-structure polymer particle of this invention, and constituted For example, 
polybutadiene, polyisoprene, a butadiene-isoprene copolymer, Polychloroprene, a styrene-butadiene 
copolymer, an acrylonitrile-butadiene copolymer. Conjugated diene system polymers, such as an acrylic 
ester-butadiene copolymer, Olefin system rubber, such as a hydrogenation object of this conjugated 
diene system polymer, and ethylene propylene rubber. Acrylic rubber, such as polyacrylic ester, 
polyorganosiloxane, thermoplastic elastomer, an ethylene system ionomer copolymer, etc. are 
mentioned, and these are used by one sort or two sorts or more. Especially, the hydrogenation object of 
acryhc rubber, a conjugated diene system polymer, or a conjugated diene system polymer is desirable. 
[0014] As acrylic ester used by the polymerization in which acrylic rubber is made to form, acrylic-acid 
alkyl ester, such as a methyl acrylate, an ethyl acrylate, acrylic-acid propyl, butyl aciylate, 2-ethylhexyl 
acrylate, and acrylic-acid octyl, etc. is mentioned, for example. Especially, butyl acrylate or an ethyl 
acrylate is desirable. 

[0015] In the polymerization of a monomer system which mainly consists of acrylic-acid alkyl ester 
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and/or a conjugated diene system compound in order to manufacture acrylic rubber or a conjugated 
diene system polymer, copolymerization of the monofunctional polymerization nature monomers other 
than these principal components can be carried out if needed. As other monofunctional monomers which 
can carry out copolymerization A methyl methacrylate, ethyl methacrylate, methacryUc-acid propyl, 
Methacrylic-acid butyl, methacrylic-acid amyl, methacrylic-acid hexyl, 2-ethylhexyl methacrylate, 
cyclohexyl methacrylate, methacrylic-acid octyl, Methacrylic-acid DESHIRU, methacrylic-acid 
dodecyl, methacrylic-acid octadecyl, Aromatic series vinyl compounds, such as methacrylic ester; 
styrene, such as methacrylic-acid phenyl, methacrylic-acid benzyl, methacrylic-acid naphthyl, and 
methacrylic-acid isobomyl, and alpha methyl styrene; acrylonitrile etc. is mentioned. 20 or less % of the 
weight of the polymerization nature monomer system of other monofunctional polymerization nature 
monomers of these which forms a rubber layer is desirable, 

[0016] As for the rubber layer which forms a part of multilayer-structure polymer particle used by this 
invention, it is desirable to have the chain structure which constructed the bridge in order to make rubber 
elasticity discover, and it is desirable that the graft of the chain in the layer which adjoins the chain of a 
rubber layer and it is carried out by the chemical bond. For that purpose, in the polymerization of the 
monomer system for making a rubber layer form, it may be desirable to use together the polymerization 
nature monomer of little many organic functions as a cross linking agent or a graft agent. The 
polymerization nature monomer of many organic functions is a monomer which has two or more double 
bonds between carbon-carbon in intramolecular. For example, unsaturated carboxyUc acid and allyl 
alcohol, such as an acrylic acid, a methacrylic acid, and cinnamic acid, Unsaturated alcohol or ethylene 
glycol, such as methallyl alcohol. Ester with glycols, such as butanediol; A phthalic acid, a terephthalic 
acid. The ester of dicarboxylic acid, such as isophthalic acid and a maleic acid, and the aforementioned 
unsaturated alcohol etc. is included. Specifically An acrylic-acid allyl compound, acrylic-acid metallyl, a 
methacrylic-acid allyl compound, methacrylic-acid metallyl, A cinnamic acid allyl compound, cinnamic 
acid metallyl, maleic-acid diaryl, diallyl phthalate, Terephthalic-acid diaryl, di allyl isophthalate, a 
divinylbenzene, ethylene glycol di(meth)acrylate, butanediol di(meth)acrylate, hexandiol di(meth) 
acrylate, etc. are illustrated. In addition, the aforementioned vocabulary "di(meth)acrylate" means the 
generic name of "diacrylate" and "dimethacrylate." Even when it is independent, these are used even if it 
combines two or more sorts. Especially, a methacrylic-acid allyl compound is used suitably. However, if 
there are too many amounts of the polymerization nature monomer of many organic functions, since it 
will reduce the engine performance as rubber, as a result the flexibility of a thermoplastics constituent 
will be reduced, as for the amount of the polymerization nature monomer used of many organic 
functions, it is desirable to stop to 10 or less % of the weight of the whole polymerization nature 
monomer which forms a rubber layer. In addition, in using the monomer system which uses a 
conjugated diene system compound as a principal component, in order for itself to function as bridge 
formation or a graft point, it is not necessary to necessarily use together the polymerization nature 
polymer of many organic functions. 

[0017] Aromatic series vinyl compounds, such as methacrylic ester; styrene, alpha methyl styrene, etc. 
which have rings, such as methacrylic ester; methacrylic-acid phenyl which has alicycle frames, such as 
alkyl methacrylate; cyclohexyl methacrylate, such as a methyl methacrylate, ethyl methacrylate, 
methacrylic-acid propyl, and methacrylic-acid butyl, methacrylic-acid isobomyl, and methacrylic-acid 
adamanthyl, for example as a radical polymerization nature monomer which may be used in order to 
make a hard layer form in this invention; acrylonitrile etc. is illustrated. Even when it is independent, 
these radical polymerization nature monomers are used even if it combines two or more sorts. As a 
desirable radical polymerization nature monomer system, the combination of a methyl methacrylate, or 
independent or two or more sorts of radical polymerization nature monomers which make it the 
principal component of styrene is mentioned. 

[0018] When it has at least one sort of functional groups in which a multilayer-structure polymer particle 
has reactivity or compatibility to a hydroxyl group in this invention, since the dispersibility of this 
multilayer-structure polymer in the inside of the matrix of an ethyl ene-vinyl alcohol system copolymer 
improves in the thermoplastics constituent obtained and gas barrier property and/or flexibiUty become 
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better, it is desirable. Therefore, in the polymerization reaction for manufacturing a multilayer-structure 
polymer particle, it is desirable to use the radical polymerization nature compound which has the 
functional group of the form where the functional group or it which has reactivity or compatibility to a 
hydroxyl group as a part of monomer was protected. 

[0019] The unsaturated compound which has the radical or hydroxyl group with which using in order to 
make the above-mentioned functional group of a multilayer-structure polymer particle form can react 
with the hydroxyl group in an ethyl ene-vinyl alcohol system copolymer under the following mixing 
conditions, and it can produce a chemical bond as a compound which has desirable reactivity with a 
hydroxyl group or compatibility, and which can be copolymerize, and the radical which can produce 
intermolecular association like hydrogen bond is mention. As a functional group which has reactivity or 
compatibility to the above-mentioned hydroxyl group, acid radicals, such as a hydroxyl group, an epoxy 
group, an isocyanate radical (- NCO), and a carboxyl group, an acid-anhydride radical which is guided 
from a maleic anhydride, a radical which a protective group separates on the following mixing 
conditions, and changes to one of the aforementioned radicals are mentioned, for example. 
[0020] The example Acrylic-acid (meta) 2-hydroxyethyl, acrylic-acid (meta) 3-hydroxypropyl, 
Crotonic-acid 2-hydroxyethyl, a 3 -hydroxy- 1-propene, A 4-hydroxy-l-butene, a cis-4-hydroxy-2- 
butene, The polymerization nature compound which has hydroxyl groups, such as a transformer-4- 
hydroxy-2-butene; Metaglycidyl acrylate, Glycidyl methacrylate, allyl glycidyl ether, 3, 4-epoxy butene, 
4, 5-epoxy pentyl (meta) acrylate, 10, 1 1 -epoxy undecyl methacrylate, Epoxy group content 
polymerization nature compounds, such as p-glycidyl styrene; they are carboxylic acids, such as an 
acryUc acid, a methacrylic acid, a crotonic acid, cinnamic acid, an itaconic acid, a maleic acid, a 
citraconic acid, an aconitine acid, a MEZAKON acid, and a methylene malonic acid, etc. In addition, the 
aforementioned vocabulary "di(meth)acrylate" means the generic name of "diacrylate" and 
"dimethacrylate", and "an acrylic acid (meta)" means the generic name of an "acrylic acid" and a 
"methacrylic acid." 

[0021] As for the amount of the radical polymerization nature compound used which has the functional 
group of the form where the functional group or it which has reactivity or compatibility to a hydroxyl 
group was protected, it is desirable that it is 0.01 - 75 % of the weight to the whole monomer for 
manufacturing a multilayer-structure polymer particle, and it is more desirable that it is 0. 1 - 40 % of the 
weight. In addition, the above-mentioned protective group is a radical which shifts on mixing conditions 
with EVOH which is mentioned later, and gives said functional group, and should just be a radical from 
which the purpose of this invention is not prevented. Methacrylic carbamic acid t-butyl etc. is mentioned 
as a radical polymerization nature compound which has the protected functional group. 
[0022] When a multilayer-structure polymer particle is what has the functional group which has 
reactivity or compatibility to a hydroxyl group, as for this functional group, it is desirable to exist on the 
chain in the hard layer which is the outermost layer, but as long as this functional group can react 
substantially to the hydroxyl group in this EVOH in the form of a resin constituent with EVOH or 
intermolecular association can be formed, you may exist in any of each class of a multilayer-structure 
polymer particle. 

[0023] As for the content of the rubber layer in a multilayer-structure polymer particle, it is desirable 
that it is 50 - 90% of the weight of within the limits. If there are too few amounts of the polymer part 
which forms a rubber layer, flexibility runs short, and if there are too few amounts of the polymer part 
which forms the outermost layer, the handling nature of a multilayer-structure polymer particle will fall. 
[0024] Although especially the particle diameter of the multilayer-structure polymer particle used for 
this invention is not limited, it is desirable that it is within the Hmits of 0.03-0.5 micrometers. 
[0025] Especially about the polymerization method for manufacturing the multilayer-structure polymer 
particle in this invention, a spherical multilayer-structure polymer particle can be easily obtained by 
there being no limit, for example, applying to the usual emulsion-polymerization method 
correspondingly. In an emulsion-polymerization method, chain transfer agents, such as an octyl 
mercaptan and lauryl mercaptan, can be used if needed according to a well-known means. In addition, 
separation acquisition of the multilayer-structure polymer particle from polymeric latex can be 
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performed by carrying out coagulation desiccation according to a well-known approach after an 
emulsion polymerization. 

[0026] <As f or theiweighKa^^^ ay er^structure polymer parti cle in the Jhem astics: ; 

constituent pfthisinveMon^^ 

flexibility is required of altitude from the point of excelling in b 

although_it is desira^^^^ it is within the limits of 5 / 95 - 95/5, and:when gas barrier property is^ 
required of altitude, it is more desirable that it is within the limits of 25 / 75 - 95/5i 
[0027] As for a multilayer-structure polymer particle, it is desirable to distribute in a resin constituent 
with an ethyl ene-vinyl alcohol system copolymer with the mean particle diameter within the limits of 
0.03-1 micrometer at the point that flexibiUty becomes good especially. In addition, even if a part of 
multilayer-structure polymer particle in a resin constituent condenses and exists mutually, it does not 
interfere. Moreover, a part of the multilayer-structure polymer particle [ at least ] in a resin constituent 
may form the chemical bond between EVOH(s). 

[0028] The thermoplastics constituent of this invention can be obtained by mixing other components by 
the above-mentioned ethylene-vinyl alcohol system copolymer, the multilayer-structure polymer 
particle, and request. Especially as an approach of mixing these, the well-known approach usually used 
for mixing of resin can be applied, without being restricted. For example, what is necessary is just to 
carry out melting kneading of an ethylene-vinyl alcohol system copolymer and the multilayer-structure 
polymer particle at the temperature of 200-300 degrees C, using a screw die pressing appearance 
machine etc., after adding suitably a stabilizer, a color, a pigment, a plasticizer, lubricant, a bulking 
agent, other resin, etc. by request when adopting melting alligation. In addition, although the thing of the 
gestalt which can fully be distributed by the shape of a particle in mixing with an ethylene-vinyl alcohol 
system copolymer is suitable for the multilayer-structure polymer particle which can be used for 
manufacture of a thermoplastics constituent, it may be a pellet type object in the condition of having 
welded mutually in the outer layer part, for example. 

[0029] What can mention an oxidation stabilizer, a thermostabilizer, UV stabilizer, etc. to the constituent 
of this invention as a stabilizer which can be blended, and is generally used for an addition polymer is 
suitable. As an oxidation stabilizer or a thermostabilizer, one sort, such as phenols with steric hindrance, 
hydroquinones, and phosphate, or two sorts or more can be mentioned, for example. Moreover, as UV 
stabilizer, various kinds of permutation resorcinols, salicylate, benzotriazol, a benzophenone, etc. can be 
mentioned, for example. 

[0030] In the thermoplastics constituent of this invention, although a multilayer-structure polymer 
particle may not be fused completely, it is excellent in the melting fluidity as the whole constituent, and 
can be fabricated to a desired Plastic solid by the method of fabricating arbitration, such as injection 
molding, extrusion molding, press forming, blow molding, calender shaping, and flow casting shaping. 
[0031] 

[Example] Next, although the example of this invention is shown, thereby, this invention is not limited. 
In addition, the physical-properties value in an example was measured by approach (1) - (5) shown 
below. 

(1) Strong ductility and stress at the time of 80% expanding : the test piece of the shape of a dumbbell 
with a thickness of 1mm was fabricated using the injection molding machine, and it measured using the 
tension tester (Shimadzu AG5000) (strain rate: 50 cm/min). 

(2) The test piece was fabricated using :injection molding machine in the Izod impact strength, and Izod 
impact value was measured based on JIS K7100. 

(3) Gas barrier property : using the resin constituent, press forming was carried out to the bottom of a 
temperature condition higher 20 degrees C than melting temperature, and the film with a thickness of 
200mm was produced. Oxygen transmission coefficient [ in / using a gas transparency measuring device 
(made in the Yanamoto factory "GTR-10") about this film / 2.5kg/cm2 of oxygen pressure, and 
conditions with a temperature of 35 degrees C ] Po 2 It measured and this was made into the index of 
gas barrier property. 

(4) Glass transition temperature : it measured on condition that the programming rate of 10 degrees C / 
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min using DSC (Metra Corp-company make TA-4000), 

(5) Particle diameter : the particle diameter of a multilayer-structure polymer particle was measured by 
dynamic light scattering using laser particle-size analysis equipment (Otsuka electron "PAR-IH"). 
[0032] (The synthetic example 1: Manufacture - I of a multilayer-structure polymer particle) Under 
nitrogen-gas-atmosphere mind, the distilled water 600 weight section, the lauiyl ZARUKOSHIN acid 
sodium 0. 168 weight section as an emulsifier, and the sodium-stearate 2.1 weight section were added, it 
heated at 70 degrees C, and the curing units equipped with a stirring aerofoil, a cooling pipe, and a 
dropping funnel were dissolved in homogeneity. Subsequently, in this temperature, after adding the 
butyl acrylate 150 weight section and the methacrylic-acid allyl compound 0,15 weight section as a 
polymerization nature monomer of many organic functions and stirring for 30 minutes, the potassium- 
peroxodisulfate 0. 15 weight section was added and the polymerization was started. It was checked that 
the whole of each monomer had been consumed with the gas chromatography 4 hours after. 
[0033] Subsequently, after adding the potassium-peroxodisulfate 0.3 weight section to the obtained 
copolymer latex, the methyl-methacrylate 50 weight section was dropped over [ dropping funnel ] 2 
hours. It was 70 degrees C after dropping termination, and the reaction was continued for 30 more 
minutes, it checked that the monomer had been consumed, and the polymerization was ended. The 
particle diameter of the obtained latex was 0.23 micrometers. After cooling at -20 degrees C for 24 
hours and making them condense this, the aggregate was taken out and 80-degree C hot water washed 3 
times. Furthermore, reduced pressure drying was carried out for two days at 50 degrees C, and the 
multilayer-structure polymer particle [A-1] was obtained. The obtained multilayer-structure polymer 
particle [A-1] was a particle of two-layer structure with a particle diameter of 0.23 micrometers which 
makes a inner layer the acrylic rubber (Tg=-54 degree C) which uses butyl acrylate as a principal 
component, and uses a polymethyl methacrylate (Tg=105 degree C) as the hard outermost layer. 
[0034] (The synthetic example 2; Manufacture -2 of a multilayer-structure polymer particle) The 
distilled water 200 section, the sodium oleate 4.0 weight section as an emulsifier, the Rongalite 
(formaldehyde sodium sulfoxylate) 0.267 weight section, the disodium ethylenediaminetetraacetate 0.13 
weight section, and the ferrous-sulfate 7 hydrate 0.008 weight section were taught to the autoclave, and 
the temperature up was carried out to 50 degrees C under stirring, carrying out a nitrogen purge. The 
butadiene 80 weight section was added after 30 minutes, and stirring was continued, holding this 
temperature after 30 minutes to a pan. Subsequently, at this temperature, the cumene high DOROPA- 
oxide 0. 1 weight section was added, and the polymerization was started. It was checked that all 
monomers had been consumed with the gas chromatography 4 hours after. 

[0035] Next, the obtained polymer latex was moved to the bottom of nitrogen-gas-atmosphere mind at 
the curing units equipped with a stirring aerofoil, a cooling pipe, and a dropping funnel, and carried out 
the temperature up to 70 degrees C. Furthermore, after adding the potassium-peroxodisulfate 0.1 weight 
section, the mixture of the methyl-methacrylate 20 weight section and the styrene 5 weight section was 
dropped over [ dropping funnel ] 2 hours. It was 70 degrees C after dropping termination, and the 
reaction was continued for 30 more minutes, it checked that each monomer had been consumed, and the 
polymerization was ended. The particle diameter of the obtained latex was 0. 15 micrometers. After 
cooling at -20 degrees C for 24 hours and making them condense this, the aggregate was taken out and 
80-degree C hot water washed 3 times. Furthermore, reduced pressure drying was carried out for two 
days at 50 degrees C, and the multilayer-structure polymer particle [A-2] was obtained. The obtained 
multilayer-structure polymer particle [A-2] was a particle of the two-layer structure with a particle 
diameter of 0. 1 5 micrometers of having the inner layer of butadiene rubber (Tg=- 1 02 degree C), and 
having the hard outermost layer (Tg=104 degree C) which uses a methyl methacrylate as a principal 
component. 

[0036] (The synthetic example 3: Manufacture -3 of a multilayer-structure polymer particle) The 
distilled water 200 section, the rosin acid potassium 2 weight section, the Rongalite (formaldehyde 
sodium sulfoxylate) 0.267 weight section, the disodium ethylenediaminetetraacetate 0.1 weight section, 
the ferrous-sulfate 7 hydrate 0.008 weight section, the potassium-hydroxide 0.04 weight section, and the 
potassium carbonate 12 weight section were taught to the autoclave, and the temperature up was carried 
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out to 50 degrees C under stirring, carrying out a nitrogen purge. The isoprene 5 weight section and the 
butadiene 70 weight section were added after 30 minutes, and stirring was continued, holding this 
temperature for 30 more minutes. Subsequently, at this temperature, the cumene high DOROPA-oxide 
0.1 weight section was added, and the polymerization was started. It was checked that all monomers had 
been consumed with the gas chromatography 4 hours after. 

[0037] Next, the obtained polymer latex was moved to the bottom of nitrogen-gas-atmosphere mind at 
the curing units equipped with a stirring aerofoil, a cooling pipe, and a dropping funnel, and carried out 
the temperature up to 70 degrees C. Furthermore, after adding the potassium-peroxodisulfate 0.25 
weight section, the mixture of the methyl -methacrylate 20 weight section, the styrene 5 weight section, 
and the tert-dodecyl mercaptan 0.2 weight section was dropped over [ dropping funnel ] 2 hours. It was 
70 degrees C after dropping termination, and the reaction was continued for 30 more minutes, it checked 
that each monomer had been consumed, and the polymerization was ended. The particle diameter of the 
obtained latex was 0. 15 micrometers. After cooling at -20 degrees C for 24 hours and making them 
condense this, the aggregate was taken out and 80-degree C hot water washed 3 times. Furthermore, 
reduced pressure drying was carried out for two days at 50 degrees C, and the multilayer-structure 
polymer particle [A-3] was obtained. The obtained multilayer-structure polymer particle [A-3] was a 
particle of the two-layer structure with a particle diameter of 0.13 micrometers of having the inner layer 
of the diene system rubber (Tg=-97 degree C) which uses a butadiene as a principal component, and 
having the hard outermost layer (Tg=104 degree C) which uses a methyl methacrylate as a principal 
component. 

[0038] (The synthetic example 4: Manufacture -4 of a multilayer-structure polymer particle) Make it be 
the same as that of the synthetic example 2 except having added the mixture of the butadiene 40 weight 
section and the butyl acrylate 40 weight section, and then having added the styrene 25 weight section 
instead of the butadiene 80 weight section, instead of the methyl -methacrylate 20 weight section and the 
styrene 5 weight section. It has the inner layer of the diene system rubber (Tg--81 degree C) which uses 
a butadiene as a principal component, and the particle [A-4] of two-layer structure with a particle 
diameter of 0. 16 micrometers which uses polystyrene as the hard outermost layer (Tg=100 degree C) 
was obtained. 

[0039] (The synthetic example 5: Manufacture -5 of a multilayer-structure polymer particle) Make it be 
the same as that of the synthetic example 1 except having changed the butyl acrylate 150 weight section 
into ethyl-acrylate 150 weight, and having changed the methyl-methacrylate 50 weight section into the 
mixture of the methyl-methacrylate 48 weight section and the ethyl-acrylate 2 weight section. The 
particle [A-5] of the two-layer structure with a particle diameter of 0.20 micrometers of having the inner 
layer of the acrylic rubber (Tg--24 degree C) which uses an ethyl acrylate as a principal component, and 
having the hard outermost layer (Tg=105 degree C) which uses a methyl methacrylate as a principal 
component was obtained. 

[0040] (The synthetic example 6: Manufacture -6 of a multilayer-structure polymer particle) Except for 
having added the mixture of the butyl acrylate 125 weight section and the styrene 25 section instead of 
the butyl acrylate 150 weight section, It has the inner layer of the acrylic rubber (Tg=-38 degree C) 
which uses butyl acrylate as a principal component like the synthetic example 1, and the particle [A-6] 
of two-layer structure with a particle diameter of 0.25 micrometers which uses a polymethyl 
methacrylate as the hard outermost layer (Tg=105 degree C) was obtained. 

[0041] (The synthetic example 7: Manufacture -7 of a multilayer-structure polymer particle) Under 
nitrogen-gas-atmosphere mind, the distilled water 600 weight section, the lauryl ZARUKOSHIN acid 
sodium 0.136 weight section as an emulsifier, and the sodium-stearate 1.7 weight section were added, it 
heated at 70 degrees C, and the curing units equipped with a stirring aerofoil, a cooling pipe, and a 
dropping fiinnel were dissolved in homogeneity. Subsequently, in this temperature, after adding the 
butyl acrylate 100 weight section, the ethyl-acrylate 60 weight section, and the methacrylic-acid allyl 
compound 2.0 weight section as a polymerization nature monomer of many organic functions and 
stirring for 30 minutes, the potassium-peroxodisulfate 0.15 weight section was added and the 
polymerization was started. It was checked that the whole of each monomer had been consumed with 
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the gas chromatography 4 hours after. 

[0042] Subsequently, after adding the potassium-peroxodisulfate 0.3 weight section to the obtained 
copolymer latex, the mixture of the methyl-methacrylate 60 weight section, the methacrylic-acid 20 
weight section, and the n-octyl-mercaptan 0. 1 weight section as a chain transfer agent was dropped over 
[ dropping funnel ] 2 hours. It was 70 degrees C after dropping termination, and the reaction was 
continued for 30 more minutes, it checked that each monomer had been consumed, and the 
polymerization was ended. The particle diameter of the obtained latex was 0.20 micrometers. After 
cooling at -20 degrees C for 24 hours and making them condense this, the aggregate was taken out and 
80-degree C hot water washed 3 times. Furthermore, reduced pressure drying was carried out for two 
days at 50 degrees C, and the multilayer-structure polymer particle [A-7] was obtained. The obtamed 
multilayer-structure polymer particle [A-7] was a particle of the two-layer structure with a particle 
diameter of 0.20 micrometers of having the inner layer of the acrylic rubber (Tg=-44 degree C) which 
uses butyl acrylate as a principal component, and having the hard outermost layer (Tg=128 degree C) 
which uses a methyl methacrylate as a principal component. 

[0043] (The synthetic example 8: Manufacture -8 of a multilayer-structure polymer particle) Under 
nitrogen-gas-atmosphere mind, the distilled water 600 weight section, the lauryl ZARUKOSHIN acid 
sodium 0.15 weight section as an emulsifier, and the sodium -stearate L3 weight section were added, it 
heated at 70 degrees C, and the curing units equipped with a stirring aerofoil, a cooling pipe, and a 
dropping funnel were dissolved in homogeneity. Subsequently, in this temperature, after adding the 
butyl acrylate 150 weight section and the methacrylic-acid allyl compound 0.8 weight section as a 
polymerization nature monomer of many organic functions and stirring for 30 minutes, the potassium- 
peroxodisulfate 0. 1 5 weight section was added and the polymerization was started. It was checked that 
the whole of each monomer had been consumed with the gas chromatography 4 hours after. 
[0044] Subsequently, after adding the potassium-peroxodisulfate 0.3 weight section to the obtained 
copolymer latex, the mixture of the methyl-methacrylate 40 weight section and the methacrylic-acid 2- 
hydroxy ethyl 10 weight section was dropped over [ dropping funnel ] 2 hours. It was 70 degrees C after 
dropping termination, and the reaction was continued for 30 more minutes, it checked that each 
monomer had been consumed, and the polymerization was ended. The particle diameter of the obtained 
latex was 0,32 micrometers. Afler cooling at -20 degrees C for 24 hours and making them condense this, 
the aggregate was taken out and 80-degree C hot water washed 3 times. Furthermore, reduced pressure 
drying was carried out for two days at 50 degrees C, and the multilayer-structure polymer particle [A-8] 
was obtained. The obtained multilayer-structure polymer particle [A-8] was a particle of the two-layer 
structure with a particle diameter of 0.32 micrometers of having the inner layer of the acrylic rubber 
(Tg==-54 degree C) which uses butyl acrylate as a principal component, and having the hard outermost 
layer (Tg=106 degree C) which uses a methyl methacrylate as a principal component. 
[0045] (The synthetic example 9: Manufacture -9 of a multilayer-structure polymer particle) Instead of 
the butyl acrylate 150 weight section, add the mixture of the butyl acrylate 120 weight section and the 
methacrylic-acid 60 weight section, and make it be the same as that of the synthetic example 1 except 
having changed the methyl-methacrylate 50 weight section into 20 weight sections. The particle [A-9] of 
the two-layer structure with a particle diameter of 0.21 micrometers of having the inner layer of the 
acrylic rubber (Tg=-6 degree C) which uses butyl acrylate as a principal component, and having the hard 
outermost layer (Tg=105 degree C) which uses a methyl methacrylate as a principal component was 
obtained. 

[0046] (The synthetic example 10: Manufacture -10 of a multilayer-structure polymer particle) It is 
made to be the same as that of the synthetic example 8 except having changed the methyl-methacrylate 
40 weight section into 45 weight sections, and having changed the MEKUKURIRU acid 2-hydroxyethyl 
10 weight section into the maleic-acid 5 weight section, The particle [A-10] of the two-layer structure 
with a particle diameter of 0.26 micrometers of having the inner layer of the acrylic rubber (Tg=-54 
degree C) which uses butyl acrylate as a principal component, and having the hard outermost layer 
(Tg=105 degree C) which uses a methyl methacrylate as a principal component was obtained, 
[0047] (The synthetic example 1 1 : Manufacture -1 1 of a multilayer-structure polymer particle) It is 
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made to be the same as that of the synthetic example 7 except having changed the methacrylic-acid 20 

weight section into the glycidyl methacrylate 10 weight section, and having changed the methyl- 

methacrylate 60 weight section into the styrene 70 weight section, The particle [A-1 1] of the two-layer 

structure with a particle diameter of 0. 18 micrometers of having the inner layer of the acrylic rubber 

(Tg=-49 degree C) which uses butyl acrylate as a principal component, and having the hard outermost 

layer (Tg=93 degree C) which uses styrene as a principal component was obtained. 

[0048] The multilayer-structure polymer particle and ethylene content of above-mentioned A-1-9 32- 

mol %, (Examples 1-9) The ethylene-vinyl alcohol system copolymer [B-1] or ethylene content 

whenever [ saponification / of a vinyl acetate component / whose ] is 99.5-mol % 38-mol %, The 

ethylene-vinyl alcohol system copolymer [B-2] and ethylene content whenever [ saponification / of a 

vinyl acetate component / whose ] is 99.5-mol % 44-mol %, Whenever [ saponification / of a vinyl 

acetate component ] is mixed at a rate which shows a 99.4-mol ethylene [ which is % ]-vinyl alcohol 

system copolymer [B-3] in Table 1, and carries out melting kneading at 240 degrees C using a lab 

PURASUTO mill. The thermoplastics constituent was obtained. Subsequently, injection molding of this 

thermoplastics constituent was carried out in the 240-280-degree C temperature requirement, and many 

physical properties were measured using the obtained test piece. The result is shown in Table 1. 

[0049] (Evaluation of example of comparison 1 :EVOH) It turned out that ethylene content is 1 .7 kg- 

cm/cm and flexibility is extremely insufficient of content as a result of whenever [ saponification / of a 

38 mol % and vinyl acetate component ] presenting the above-mentioned Izod-impactive-strength trial 

with a 99.5-mol ethylene [ which is % ]-vinyl alcohol system copolymer [B-2], The obtained result is 

shown in Table 1. 
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[0051] Set in the column of a "rubber layer" and a "hard layer" among the above-mentioned table 1. 
"Butyl acrylate" and "MMA" "BA" "A methyl methacrylate", "Bd" "styrene" and "Ip" for a "butadiene" 
and "St" "An isoprene", It means that an "ethyl acrylate" and "MAA" expressed the "methacrylic acid", 
and "HEMA" expressed "methacrylic-acid 2-hydroxyethyl", respectively, for example, as for "EA", 
"Ip/Bd, 20/80" used the isoprene 20 v^eight section and the butadiene 80 weight section. Moreover, 
"NB" in the column of "Izod impact strength" means "it does not fracture." 

[0052] It turns out that flexibility is sharply improved so that ductility and Izod impactive strength may 
show the thermoplastics constituent of the examples 1-9 which consist of EVOH and a multilayer- 
structure polymer particle, without reducing gas barrier property on parenchyma as compared with an 
EVOH independent so that clearly from Table 1. Moreover, when it has the functional group in which a 
multilayer-structure polymer particle has reactivity or compatibility to a hydroxyl group (examples 7-9), 
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it turns out that especially gas barrier property is excellent. 

[0053] (Examples 10-16) The thermoplastics constituent was obtained by using what was shown in 
Table 2 as a multilayer-structure polymer particle and EVOH at a rate shown in this table, and carrying 
out melting kneading of both at 240 degrees C. Subsequently, from this thermoplastics constituent, 
various test pieces were fabricated and physical-properties measurement was carried out. A result is 
shown in Table 2, 

[0054] (The example 2 of a comparison: Evaluation of a multilayer-structure polymer particle) Many 

physical properties were measured about the test piece obtained from the multilayer-structure polymer 

particle of A-1 . The obtained result is shown in Table 2. 
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[0056] The inside of the above-mentioned table 2, "BA", "MMA", "Bd", "St", "Ip", and "EA", "Ip/Bd" 
etc. has semantics as Table 1 was explained. Moreover, "GMA" expresses "glycidyl methacrylate." 
[0057] A thermoplastics constituent has middle gas barrier property, and especially flexibility is 
excellent in the system (examples 10-16) by which a multilayer-structure polymer particle exists in an 
excess from EVOH so that ductility and the stress at the time of 80% elongation may show, so that 
cleariy from Table 2. Moreover, when it has the functional group in which a multilayer-structure 
polymer particle has reactivity or compatibility to a hydroxyl group (examples 14 and 16), it turns out 
that it excels especially in flexibility. <BR> [0058] (The example 3 of a comparison: Evaluation of the 
constituent of a multilayer-structure polymer particle and high density polyethylene) The thermoplastics 
constituent was obtained by mixing at a rate which shows high density polyethylene and a multilayer- 
structure polymer particle [A-1] in Table 3 instead of an ethylene vinyl alcohol system copolymer, and 
carrying out melting kneading at 240 degrees C using a lab PURASUTO mill. Subsequently, the oxygen 
transmission coefficient and dispersibility of this thermoplastics constituent were measured. A result is 
shown in Table 3. 

[0059] (The example 4 of a comparison: Evaluation of an olefin constituent) The thermoplastics 
constituent was obtained by mixing at a rate which shows polypropylene and an ethylene vinyl alcohol 
system copolymer [B-1] in Table 3 instead of a multilayer-structure polymer particle, and carrying out 
melting kneading at 240 degrees C using a lab PURASUTO mill. Subsequently, the oxygen 
transmission coefficient and dispersibility of this thermoplastics constituent were measured. A result is 
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shown in Table 3. 

[0060] 

[Tables] 

S3 



mm 


3 


4 


(SSit) 


5 0 


7 0 


E VOH 


5 0 


B- 1 
3 0 




5 XIO^ 


3 xlO^ 




O 





[0061] By the system which contains high density polyethylene instead of an ethylene vinyl alcohol 
system copolymer, a thermoplastics constituent has a high oxygen transmission coefficient so that 
clearly from Table 3. Moreover, by the system which contains polypropylene instead of a multilayer- 
structure polymer particle, a thermoplastics constituent is understood that an oxygen transmission 
coefficient is high, dispersibility is still worse than observation by the transmission electron microscope, 
and compatibility is also poor. 

[0062] It turns out that both the thermoplastics constituents of the examples 1-16 according to this 
invention are excellent in flexibility and gas barrier property so that clearly from an above-mentioned 
example and the above-mentioned example of a comparison. Moreover, especially when this 
thermoplastics constituent has many EVOH contents, it excels in gas barrier property, and especially 
when there are many multilayer-structure polymer particle contents, it excels in flexibility. 
[0063] On the other hand, it turns out that the flexibility of the point which does not contain a 
multilayer-structure polymer particle is inadequate so that clearly [ this invention / the ethylene vinyl 
alcohol system copolymer independent of the different example 1 of a comparison ] from ductility being 
8%. Moreover, in the example 3 of a comparison which is different from this invention at the point 
which mixes high density polyethylene at the point which does not contain an ethylene vinyl alcohol 
system copolymer instead of the multilayer-structure polymer particle independent aggregate of the 
example 2 of a comparison which is different from this invention, and an ethylene vinyl alcohol system 
copolymer, it understands [ that gas barrier property is inadequate or ] so that clearly from an oxygen 
transmission coefficient being remarkably high. Furthermore, in the example 4 of a comparison which is 
different from this invention at the point which mixes polypropylene instead of a multilayer-structure 
polymer particle, while gas barrier property is inadequate, it tums out that compatibility is poor 
[0064] 

[Effect of the Invention] According to this invention, the new thermoplastics constituent which is 
excellent in gas barrier property and flexibility is offered. Therefore, the thermoplastics constituent of 
this invention is useful also as the tube, the tank, or the bottle for agricultural chemicals for the fuels 
(gasoline etc.) with which shock resistance is demanded while it is useful as wrapping, such as food, 
physic, a medical equipment, and garments. 



[Translation done.] 
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